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Executive Summary

Biogeoclimatic Ecosystem Classifi cation (BEC) and Biogeoclimatic (BGC) mapping form the cornerstone to 

sound ecologically-based resource management in British Columbia.  It is used a large number of public, 

industrial, private and NGO resource practitioners to manage the landbase.  The most comprehensive 

BEC classifi cation for the former Nelson Forest Region (NFR) was completed in 1992. This was followed 

by publication of a fi eld guide characterizing the site series for 18 subzones and variants of the NFR.  A 

preliminary assessment indicates there are major defi ciencies in the BEC classifi cation which have signifi cant 

consequences for those using the system as a basis for planning and implementing resource management 

activities.  These defi ciencies include failure to recognize and describe all non-forested ecosystems and 

many very dry and very wet forested ecosystems.  In summary,  57% of the subzones lack a site series 

classifi cation and 33% of the described site series are based on an inadequate number of replicate samples.

The long-term goal of this project is to revise the BEC classifi cation and produce a new fi eld guide for 

the NFR.  For the 2003/04 fi scal year, our short-term objectives are to locate and acquire additional BEC 

sample data for the NFR, complete a comprehensive sampling gap analysis for potential BEC types in the 

NFR, classifi cation system, integrate plot data for BGC subzones shared by the Kamloops and Nelson 

Forest Regions and produce a revised BEC classifi cation and fi eld guide materials for some of these shared 

subzones, and develop a plan for completing sampling and classifi cation activities leading to the preparation 

of a revised BEC fi eld guide covering the entire NFR.  

More than 9,000  ecological fi eld plots were acquired from a wide variety of sources.  All plots were 

screened to ensure they met established minimum requirements. In addition, a GIS database was created 

that contained the location of all BEC plots.  As a result, 6,714 BEC plots were added to the NFR database 

resulting in a database that now contains 7,962 plots.  The additions made as a result of this project 

represents a fi ve-fold increase in the database and represents the most signifi cant contribution to revising 

BEC for the NFR.  

The geographic distribution of plots was examined to identify areas in which BEC plot sampling defi ciencies 

remain.  The Columbia and Kootenay Lake Forest Districts have a much lower concentration of plots than 

the Rocky Mountain and Arrow-Boundary Forest Districts.  Plot distribution was also examined for each BGC 

subzone.  About half of the subzones have an insuffi cient number of plots to accurately identify subzone 

boundaries and adequately describe the variety of site series that occur.

Using the expanded BEC database, a gap analysis was completed to identify BEC for the NFR.  Ideally, this 

would have been based on the site series classifi cation but most of the newly acquired BEC plot data has 

not been assigned to a specifi c site series.  As a consequence, the soil moisture regime (SMR) recorded for 
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each BEC plot was used as a surrogate of the site series to complete our analysis.  The number of BEC plots 

assigned to each SMR for each subzone was tallied and assigned to one of four categories representing the 

sampling adequacy to confi dently characterize the full range of ecological conditions encountered in the NFR.  

Each subzone/SMR combination has been assessed.  Approximately 41% of the SMRs were adequately 

sampled, 15% were moderately well sampled, 23% were inadequately sampled and 21% were not been 

sampled.  This is a substantial improvement over that of the 1992 BEC database in which 40% of the SMRs 

were not sampled.  

Once the gap analysis was completed, the subzones were priorized for future fi eld sampling based on; the 

extent to which the range of SMRs had been sampled, the distribution of BEC plots within the subzone, the 

size of the subzone, the intensity of resource management pressures within the subzone, and whether or not 

the subzone also occurs in the Kamloops Forest Region where revisions to the BEC classifi cation are almost 

completed.  Nine subzones are considered a very high priority for further BEC sampling and include the 

ESSFwc5, ESSFwc6, ICHmw4, ICHxw, ICHmw1, IDFdm2n, IDFun, PPdh1 and the ESSFdm1. 

  

Several steps have been identifi ed for completing BEC work for the NFR.  The fi rst is to secure funding and a 

time commitment by government staff to complete the necessary work in the most cost-effi cient manner.  This 

would be followed by resolving a number of historic BGC mapping and database issues, completion of an interim 

revised site series classifi cation for all subzones and production of a sampling strategy.  Field sampling, data 

entry and analysis, provincial correlation and preparation of new fi eld guide materials for selected subzones 

should proceed.  The rate in which the entire NFR is classifi ed is contingent upon funding and government 

staffi ng commitments. 



iii

Acknowledgements

 Many government agencies, consultants and companies collected and/or provided fi eld data suitable for 

inclusion in the Nelson Forest Region’s updated BEC database.  We are indebted to them for their assistance 

and those involved in collecting the fi eld data.  We wish to thank: Peter Auchuff, Parks Canada; Cory Erwin 

and Bob MacDonald, Ministry of Sustainable Resources; Maureeen Ketcheson, JMJ Holdings Limited; Shirley 

Mah, B.C. Ministry of Forests; and Gail Berg.   Vickie Lipinski from JMJ Holdings completed data entry for 

about 480 sample plots.  Field crews working for JMJ Holdings Limited, have made a signifi cant contribution 

to the ecological database for the former Nelson Forest Region through the variety of mapping and inventory 

projects completed during the last 25 years.   We appreciate the contribution made by Russell Klassen 

for converting electronic databases provided in a variety of electronic formats into a standard format. The 

Ministry of Forests covered many overhead expenses and provided technical support.  Del Meidinger and 

Will Mackenzie provided assistance in resolving database and species taxonomy problems.  Thanks goes 

to Sharon Cadieux for her GIS assistance in collating source data with different reference formats and for 

producing a number of source maps used to complete this project.  The Forest Science Program (FSP) within 

the provincial government’s Forest Investment Account’s (FIA) allotment provided funding to complete this 

project. 



iv

CONTENTS

Executive Summary ............................................................................................................................... i
Acknowledgements ............................................................................................................................... ii

Introduction ...........................................................................................................................................1

Objectives .............................................................................................................................................4

Study Area ............................................................................................................................................5

Ecological Data Acquisition ....................................................................................................................6

Geographic Distribution of BEC plots ......................................................................................................7
 Forest Districts - BEC Plot Distribution ....................................................................................7 
  BGC Subzones - BEC Plot Distribution ...........................................................................9

BEC Gap Analysis ...............................................................................................................................14
 1992 Database Results ........................................................................................................15
 Expanded Database Results ................................................................................................16

Plan for Revising NFR BEC Classifi cation .............................................................................................18
 Funding Commitments .........................................................................................................19
 Resolve NFR BEC Database Issues .....................................................................................20
 Resolve BGC Mapping Issues ..............................................................................................20
 Develop Interim Revised Site Series Classifi cation for NFR ....................................................21
 Develop a Field Sampling Strategy .......................................................................................22
  Plot Distribution by BGC Subzone ................................................................................22
  BEC Classifi cation Revisions in the KFR .......................................................................22
  Resource Management Pressures ................................................................................23
  The Extent of Each Subzone ........................................................................................23
  Site Classifi cation and Field Guide Materials Already Exist .............................................23
 Field Sampling Priorities ......................................................................................................23

Bibliography ........................................................................................................................................26

Appendices

 Appendix A Contacts and Sources of Ecological Sampling Data .................................................
 Appendix B Subzone Plot Distribution Maps ..............................................................................
 Appendix C Revised BEC Classifi cation for KFR Subzones that Overlap with the NFR ................
 Appendix D 2004 NFR BEC Expanded Database ......................................................................



v

TABLES

Table 1. The current status of BEC classifi cation for the Nelson Forest Region ..........................................2
Table 2.  Number of plots used to characterize site series in the 1992 NFR BEC classifi cation ....................3
Table 3. The concentration of BEC plots by forest district within the Nelson Forest Region .........................9
Table 4. The size and number of plots for each BGC subzone in the Nelson Forest Region ......................11
Table 5.  The ranking of NFR BGC subzones .........................................................................................12
Table 6.  A comparison of the numbers of site series described for each BGC subzone ............................15
Table 7.  Soil moisture regime classes used in the gap analysis ..............................................................16
Table 8.  Gap analysis of Soil Moisture Regimes by BEC subzone ..........................................................17
Table 9.  Summary of the SMR gap analysis results ...............................................................................18

Table 10.  Ranking of the NFR BGC subzones for future BEC fi eld sampling ...........................................24

FIGURES

Figure 1.  BGC Zones of the Nelson Forest Region ..................................................................................5
Figure 2.  Proportion of the NFR land base encompassed by BGC Zones .................................................6
Figure 3.  The distribution of BEC plots used in the 1992 NFR BEC classifi cation ......................................8
Figure 4.  The distribution of all NFR BEC plots including those recently acquired for this project ................8
Figure 5.  The concentration of 1992 NFR BEC plots by BGC subzone polygons .......................................9
Figure 6.  The concentration of all NFR BEC plots by BGC subzone polygons .........................................10
Figure 7.  The distribution of BEC plots within the ICHdw1 ......................................................................13
Figure 8.  The distribution of BEC plots within the ESSFwc5 ...................................................................13
Figure 9.  A comparison of the total number of plots by SMR ..................................................................18



1

1 For the purposes of this report the word, subzone, will be used to indicate both BGC subzones and variants.

Introduction

In the mid-1970’s the BC Ministry of Forests undertook the development of the Biogeoclimatic Ecosystem 

Classifi cation (BEC) for the province of BC; building upon the pioneering work of Dr. V. J. Krajina and his 

graduate students.  This classifi cation system incorporates climate, soil, geology, geography and plants into 

a single system that has several hierarchical levels.  At a provincial scale, the province has been divided into 

biogeoclimatic (BGC) zones, each representing a broad geographical area with a homogenous macroclimate.  

Examples include the Alpine-Tundra zone (AT) that occurs at the highest elevations where forests are absent 

and the climate is harsh.  Another zone, the Interior Douglas-fi r zone, occupies middle and lower elevations 

throughout the Southern Interior where the climate is often dry and warm.  Zones are named after the dominant 

climax tree species.  All BGC zones have been subdivided into subzones and variants that refl ect regional 

climatic differences and are also distinguished from one another by differences in the vegetation and ecosystem 

patterns that dominates regional landscapes.  BGC subzones and variants have been mapped throughout B.C. 

and form the basis for many resource management activities.

 

All subzones and variants1 are composed of a number of different ecosystems that refl ect site, soil and 

physiographic differences including; soil texture, soil drainage, soil depth, slope position, slope gradient and 

aspect.  Those ecosystems, or site series that are common and represent climax ecosystems form the basis for 

the BEC classifi cation.  Considerable effort has gone into identifying and describing the site series that occur 

within each subzone or variant.    

 The BEC framework and associated biogeoclimatic mapping is recognized as the cornerstone to sound 

ecologically based resource management in BC.  It provides the mechanism to stratify the landscape.  It 

contributes to both broad strategic planning and site specifi c resource management decisions and practices.  

It is used by a myriad public, industrial, private, and NGO resource practitioners as a basis for managing the 

landbase.  Range managers use the classifi cation system as a basis for determining range capability, forage 

productivity, noxious weed potential, seral stage targets and season of use.  Forest health specialists use 

BEC to stratify the landbase for sampling and the BGC mapping for developing risk and hazard assessments.  

Wildlife managers utilize the system to determine wildlife suitability/capability, forage potential, riparian/wetland 

management strategies and for biodiversity planning.  Foresters use BEC to set Old Growth Management 

Areas (OGMA) targets, stocking standards, species selection guidelines, forest growth and yield predictions 

and for developing fi re and pest management strategies.  Researchers use BEC as a basis for extrapolating 

and interpreting their results. More generally, BEC is crucial for broad strategic planning activities such as 

developing and implementing the Protected Area Strategy, Land and Resource Management Planning (LRMP’s), 

timber supply analysis and terrestrial and predictive ecosystem mapping (PEM,TEM), all of which are essential 

ingredients of landscape level is planning in British Columbia.  The site series classifi cation is a fundamental 
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tool for anticipating where management prescriptions will lead to success or failure on a give site which leads 

to more environmentally sound, cost-effective resource management.  

A fi ve-year sampling program initiated in the late 1970’s resulted in the publication of the fi rst approximation 

BEC classifi cation and fi eld guide the former Nelson Forest Region (NFR) (Utzig et al. 1986) followed by 

a second approximation fi eld guide (Braumandl & Curran, 1992).  The 1992 guide was based on little or 

no additional plot data to that published in 1986, but, the resulting classifi cation refl ected revisions derived 

from a provincial correlation process aimed at ensuring consistent application of classifi cation principles and 

interpretative guidelines. The BEC classifi cation of the NFR is based on 1,453 sample plots.  It characterizes 

nineteen BGC subzones/variants and 119 site series.  An additional twelve BGC subzones were recognized, 

three of which were referenced to Lloyd et.al (1990) and nine others were mapped but not described in the 1992 

fi eld guide.  Revised BGC mapping at a scale of 1:50,000 was initiated in 2000 and was completed in 2004.  

The new mapping resulted in fi fteen previously undescribed biogeoclimatic units (Table 1).  To date, 47% of the 

currently mapped BGC subzones have a site series classifi cation.  This represents 65% of the NFR landbase.  

The remaining 35% is represented by 10% productive forests and 25% by high-elevation areas that include 

woodland, parkland and alpine subzones.

Status Subzones and Variants
Number of 

subzones

% of NFR’s 

BGC units

% of NFR’s 

Area 

Represented

Mapped and in the 
1992 fi eld guide

ESSFdk, ESSFdc1, ESSFwc1, ESSFwc2, 
ESSFwc4,  ESSFvc, ESSFwm,  IDFdm1, 
IDFdm2,  ICHmk1, ICHmw1, ICHmw2, 
ICHmw3, ICHdw,  ICHvk1, ICHwk1, MSdm1, 
MSdk, PPdh1, PPdh2,  

20 44% 65%

Mapped in1992 but 
not in the fi eld guide

AT, ESSFdcp, ESSFdkp, ESSFvcp, 
ESSFwcp, ESSFwmp, IDFun, ICHxw, 
ICHmw4

9 20% 18%

Recently mapped 
and not in the fi eld 

guide

ESSFdm2, ESSFwc5, ESSFwc6, ESSFwcw, 
ESSFdmw, ESSFdkw, ESSFwmw,  IDFdm2n, 
IDFxk, ESSFdk1, ESSFdk2, ICHdw1,  

12 27% 12%

Recently  mapped 
and described in 
2004 fi eld guide 

inserts

IDFxh4,  ESSFdm1, ICHdm, ICHdw2 4 9% 5%

Table 1.  The current status of BEC classifi cation for the Nelson Forest Region.
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An preliminary assessment of the BEC system for the NFR indicates there are major defi ciencies that have 

signifi cant consequences for those using the system as a basis for planning and implementing resource 

management activities.  More specifi cally:

• The NFR 1992 BEC classifi cation failed to represent and describe site series that occur on very dry and 

very wet sites including wetlands, grasslands, rock outcrops, meadows and avalanche tracks, 

• 33% of the site series portrayed in the fi eld guide were based on less than 5 plots which is considered 

to be inadequate to confi dently portray the conditions they are intended to represent (Table 2), 

• Of the available 1,453 BEC plots used to produce the 1992 fi eld guide, about 200 of these plots were 

sampled in the adjacent 

Kamloops Forest 

Region (KFR) which 

shares a number of 

BGC subzones with the 

NFR.   Excluding these 

plots, the average 

density of plots across 

the NFR landbase 

is 6,480 ha/plot.  In 

contrast, the recently 

revised classifi cation 

for the Kamloops 

Forest Region, which 

is 11% smaller in 

area, is based on over 

13,000 plots and has 

an average plot density 

of 550 ha/plot,

• 34% of the subzones 

(56% of the NFR by 

area) are moderately 

well characterized 

(have 5-10 site series 

described per BGC 

unit),

• 9% of the subzones 

(13% of the NFR by 

NFR 1992 

Field Guide Site Series
No. of Site 

Series/

Sample Size 

Class

Total 

Number 

of Site 

Series

SMR 

Range

BGC Unit 01 02 03 04 05 06 07 08 09 1-4 5-10 >10

ESSFdc 1 11 2 28 13 23 6 10 1 1 5 7 X-SHD

ESSFvc 21 9 10 14 8 9 3 3 6 VX-SHD

ICHmk 1 40 7 11 5 15 12 2 2 2 2 4 8

ICHmw2 65 2 27 16 40 24 3 8 6 2 2 5 9 VX-SHD

ICHvk1 25 9 28 5 4 1 2 2 5 VX-HG

ICHwk1 40 1 68 34 6 3 9 4 3 2 3 8 VX-SHD

IDFdm1 18 10 5 33 17 9 4 1 2 4 7 VX-HG

MSdm1 34 10 6 32 15 20 7 10 4 1 2 6 9 VX-SHD

ESSFwc 1 6 7 9 1 6 1 4  5 X-SHD

ESSFwc 4 28 10 4 5 5 1 2 4 4 3 1 8 VX-SHD

ESSFwc 2 The BEC classifi cation of the Kamloops Forest 

Region was referenced for these subzones

0

ICHmw3 0

ESSFdk 8 4 20 16 4 4 1 4 1 2 7 X-SHD

ESSFwm 5 5 3 9 4 4 X-HG

ICH dw 58 5 6 2 1 2 1 4 X-HG

ICHmw 1 15 2 5 2 4 5 1 4 2 1 7 X-HG

IDFdm2 26 2 13 10 5 1 3 3 1 3 7 VX-SHD

MSdk 52 3 9 31 15 11 5 1 2 4 7 VX-SHD

PPdh 1 7 5 15 7 4 3 2 3 1 6 VX-HG

PPdh 2 11 17 3 1 2 2 4 X-HG

 Total number of plots 37 34 47 118

Percent of Total 33% 31% 42%

Table 2.  Number of plots used to characterize site series in the 1992 NFR 
BEC classifi cation.  Although the ESSFwc2 and ICHmw3 were identifi ed in 
the NFR BEC fi eld guide, no BEC classifi cation was provided.  Instead they 
were referenced to the 1990 Kamloops Forest Region fi eld guide.
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area) are inadequately characterized (have less than 5 site series described per BGC unit),

• 57% of the subzones (31% of the NFR by area)  lack a site series classifi cation, including 2 IDF, 3 ICH, 

9 ESSF subzone/variants and all AT and Parkland BGC units, and

• 37 (33%) of the described site series in the NFR are based on less than fi ve plots.

More recently, additional sampling for the IDFxh4, ICHdw2, ICHdm1 and ESSFdm1 has been undertaken 

by Tom Braumandl (2004) to provide a site series classifi cation for these previously undescribed BGC units.  

These results will be published as fi eld guide inserts to supplement the 1992 fi eld guide.

Weaknesses, defi ciencies, and errors in ecosystem classifi cation and BGC mapping needs to be eliminated to 

avoid erroneous interpretations and management activities that may compromise resource sustainability and 

ecological integrity. With additional fi eld sampling, modern GIS tools and other methods not readily available in 

the 1980’s, it is possible to build on previous inventories to overcome these defi ciencies.

Objectives

The long-term objective of this project is to revise the BEC classifi cation and produce a new fi eld guide for the 

former Nelson Forest Region (NFR).  In 2003 we proposed a fi ve-year study to:

• locate and acquire suitable ecological data from a wide variety of sources and add it to the NFR’s BEC 

database, 

• complete a comprehensive gap analysis of the BEC classifi cation system,

• develop a strategic plan to complete a revised fi eld guide for the NFR,

• integrate sampling data for BGC units shared by the NFR and KFR, and produce a revised site series 

classifi cation for these subzones. In the 2003/04 fi scal year, this is to include the preparation of a revised 

fi eld guide materials for the following subzones: ICHmk1, ICHmw2, ICHmw3, ICHwk1, ICHvk1, ESSFvc, 

ESSFwc1, ESSFwc2, ESSFwc4, ESSFwcw, and ESSFvcw.  Additional inserts will be prepared during 

the 2004/05 fi scal year for the IDFdm1, MSdm1, ESSFdc1,  ESSFdcp, ESSFdcw and AT subzones.

• with recently acquired BEC plot data, confi rm or revise the site series classifi cation and BGC subzone 

mapping for remaining NFR BGC units,  

• design and implement a three-year fi eld-sampling program to correct sampling defi ciencies and revise 

the BEC classifi cation for the NFR,

• check BGC mapping and revise subzone boundaries as required, 

• prepare and publish a revised BEC fi eld guide covering all BGC units in the NFR, and

• develop a web site where a digital version of BGC maps and the BEC fi eld guide are located.  This 

would provide electronic access to information and links to relevant associated interpretative materials.  

It would also provide users with access to future classifi cation revisions.

FII research funding was secured to support phase one of this BEC refi nement project, more specifi cally, to 

complete activities outlined in the fi rst four bullets noted above. This report summarizes the results of our 

fi ndings.
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Study Area

The former Nelson Forest Region occupies the southeast corner of B.C.  It stretches from the US border to north 

of the Kinbasket Lake and from it westerly limits at Rock Creek and Revelstoke to the B.C. – Alberta border.  

According to Demarchi (1996), the NFR occupies the southern two-thirds of the Southern Interior Mountains 

Ecoprovince.  This includes three broad physiographic regions: the Columbia Mountains, the Southern Rocky 

Mountain Trench, and the Continental Ranges of the Rocky Mountains.   Climate regimes within this area are 

strongly infl uenced by latitude, elevation and a series of north/south orientated mountain ranges (the Monashees, 

Selkirks, Purcells and Rockies) and the Southern Rocky Mountain Trench.  This geographic variation gives 

rise to 3 broad climatic belts.  On the west and east sides of the NFR, the overall climate is drier on the west 

and east sides of the NFR, the resulting “drybelt” conditions are dominated by an elevational sequence of 

BGC units consisting of the Interior Douglas-fi r (IDF), Montane Spruce (MS),  Engelmann Spruce – Subalpine 

Fir (ESSF) and Alpine Tundra (AT) BGC zones  (Figure 1).  The Pondersoa Pine (PP) zone occurs below 

the IDF in the Rocky Mountain Trench.   The central portion of the region is dominated by the “wetbelt” and 

N
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AT
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MS

ICH

IDF

PP

BGC Zone

Biogeoclimatic Zones of the Nelson Forest Region

Figure 1.  BGC Zones of the Nelson Forest Region.
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consists of the Interior Cedar - Hemlock (ICH),  ESSF and AT 

BGC zones.  Almost 50% of the NFR landbase is occupied by 

the ESSF of which 16% encompasses woodland and parkland 

subzones.  About 28% of the NFR’s landbase consists of  ICH 

and the remaining 22% consists of the MS, PP, IDF, and AT 

biogeoclimatic zones (Figure 2).  

Ecological Data Acquisition

We contacted 45 people representing government agencies, 

non-government organizations, forest companies, universities, 

and consulting fi rms to request their assistance in locating data 

that might be suitable for inclusion in the NFR’s BEC database.  

We attempted to secure all data which met the following minimum criteria: 

• contained a reliable record of the plot location,

• included a comprehensive list of vascular plants and cover values,

• included dominant non-vascular species and cover values and

• contained site and soil information that included, as a minimum, elevation, slope, aspect, slope position, 

soil moisture regime (SMR) and/or soil drainage, soil depth and soil texture.

More than 9,000 sample plots were acquired from ecosystem mapping projects (TEM, PEM, and wildlife habitat 

studies), permanent sample plots (PSP data) used for growth and yield purposes,  site index BEC (SIBEC) plots, 

university thesis data, and federal park studies.  Data providers included the BC Ministry of Forests (MoF), BC. 

Ministry of Sustainable Resources (MSRM), BC. Ministry of Water, Land and Air Protection (WALP), BC Parks, 

Parks Canada, Alberta Institute of Pedology, National Forest Inventory, the University of Calgary and a number 

of forest companies and private consultants (See Appendix A for a list of all contacted potential providers). 

There may be additional data that we have yet to obtain because not all potential providers responded to our 

request.  Some potential sources of data were only available if we could provide funding to resurrect, collate 

and clean up fi les.  We lacked the necessary funding to acquire such fi les but this option should considered in 

the future.  

Almost all of the plots required minor editorial additions or corrections.  Data was reformatted and fi ltered for 

the required attributes and coding changes were made, where appropriate, to refl ect the standards outlined 

in “Field Manual for Describing Ecosystems” (BC Environment, Lands and Parks and BC Ministry of Forests, 

1998).  In addition, plant species names were updated to refl ect recent changes in the provincial taxonomy and 

current list of species codes.  About 480 plots were only available as paper copies of the original fi eld forms. 

They required the additional step of data entry. Additional plot data from the KFR was also added to the NFR 

Figure 2.  Proportion of the NFR land base 

encompassed by BGC Zones.
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database for those BGC subzones that are shared by the two regions.

All data has been entered or converted into a standardized database and stored in VPRO XP (Klassen 2003), 

a database management program developed by the B.C. Ministry of Forests. 

All plot locations were added to an ArcInfo GIS database and projected onto a map overlain by BGC subzones 

boundaries for the NFR.  Plots that fell outside of the NFR were omitted.  For each acquired data project, a 

subset of randomly selected plots were checked to determine if the plot locations described in the VPRO XP 

database matched the location portrayed in the GIS database. Plots were omitted if there was a signifi cant 

difference in the GIS location to that described in the VPRO XP database.  This included plots where the GIS 

projected elevations differed by more than 100 meters from that captured in the VPRO XP database and/or 

the BGC subzone assigned to each plot in the VRPO XP database differed from the zone designation in the 

GIS fi les.  If the zone designation was the same in the VPRO database and the GIS database, we used the 

designated subzone/variant portrayed by the most recent BGC mapping. This screening process led to the 

exclusion of more than 1000 plots from the NFR database.  In the future, some of these plots may be added to 

the database if minor errors and omissions can be corrected.  

A direct benefi t of this project is the addition of 6,714 sample plots to the NFR BEC database.  As a result, the 

1,248 plots that formed the basis of the NFR’s 1992 BEC fi eld guide, has been expanded to 7,962 BEC plots.  

This represents a fi ve-fold increase and is considered to be the most signifi cant contribution made in this fi scal 

year.  This will eventually lead to a revised BEC classifi cation of the NFR.

 

Geographic Distribution of BEC Plots

An understanding about the geographic distribution of sample plots does not provide a measure of how well 

the range of ecological conditions within a given BGC subzone have been sampled.  However it does provide 

an overview of the spatial distribution of BEC sampling efforts and identifi es geographic sampling defi ciencies.  

This information will contribute to setting future fi eld sampling priorities.  

Forest Districts - BEC Plot Distribution

At the onset of the BEC program in 1977, researchers established a goal of sampling the entire NFR with the 

intent of completing a fi rst approximation BEC classifi cation.  Thus by design the 1,248 sample plots, that were 

used as a basis for developing the 1992 NFR fi eld guide, are well distributed across the NFR (Figure 3). More 

recent sampling has resulted in a fi ve-fold increase in the sample size, however, much of the sampling has 

targeted smaller, distinct areas as defi ned by the scope and objectives of client driven resource inventories 

and mapping projects (Figure 4).  As a result, more recent sampling follows administrative boundaries such as 

parks and TFL’s. As a consequence it stands to reason that there are now areas of higher and lower sampling 
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densities, despite signifi cant additions to 

the NFR BEC database. 

There is a higher concentration of plots in 

the Arrow-Boundary and Rocky Mountain 

Forest Districts.  In contrast, there are 

major gaps in the distribution of plots in 

the Columbia and Kootenay Lake Forest 

Districts. This is also refl ected in the 

average density of plots for each forest 

district.  There are approximately 700 to 

900 ha/plot in the Rocky Mountain and 

Arrow-Boundary Forest Districts and 

1500 to 2700 ha/plot in the Columbia 

and Kootenay Lake Districts (Table 3).  

However, it should be noted that despite 

the high concentration of plots in the 

Rocky Mountain District, most of these 

plots are located in the central portion 

of the district.  The eastern and western 

portions of the Rocky Mountain Forest 

District have signifi cantly lower sampling 

densities.  One can only speculate on 

why this uneven distribution of plots has 

occurred across the NFR.  It may refl ect 

a lack of support by local resource 

managers for ecological information 

to support management decisions and 

may. It may also refl ect lower pressures 

by environmental groups for such 

information.  High plot densities appear 

to be correlated with major access 

corridors 
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Figure 4.  The distribution of all NFR BEC plots including those 
recently acquired for this project.

Figure 3.  The distribution of BEC plots used in the 1992 NFR 
BEC classifi cation.

Distribution of 1992 BEC Plots in the Nelson Forest Region
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BGC Subzones - BEC Plot Distribution  

There is generally considerable variation in the 

range and distribution of ecological conditions 

that occur across the geographic range of a 

BGC subzone.  Therefore, it is important that 

BEC sampling is well distributed throughout

 a subzone.  This helps ensure that the resulting 

classifi cation truly refl ects the ecological 

variability within a subzone.  Distribution maps of BEC plots in the NFR and KFR were overlaid on a BGC 

subzone map.  Plot density (number of hectares/plot) was calculated for all subzone polygons.  These densities 

were stratifi ed into fi ve classes of  1) 1-500 ha/plot  2) 501-2,500 ha/plot  3) 2,501-5000 ha/ plot  4) >5,000 

ha/plot and 5) no plots.   When only those plots which were in the 1992 NFR BEC database are considered, 

Forest District

Percent 

of NFR’s 

Area

Number 

of Plots

Percent 

NFR Plots

Plot Density 

(ha/plot)

Columbia 26% 1455 18% 1473

Kootenay Lake 15% 456 6% 2721

Rocky Mountain 34% 3119 39% 898

Arrow-Boundary 25% 2932 37% 699

Table 3.  The concentration of BEC plots by forest district 
within the Nelson Forest Region.

Figure 5.  The concentration of 1992 NFR BEC plots by BGC subzone polygons.  The concentration 
of BEC plots in the Kamloops Forest Region are shown for comparative purposes.  
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it is apparent that sampling densities are low to very low throughout the NFR except in the Rocky Mountain 

Trench and a few other low-elevation areas (Figure 5).  Improvements in the sample size resulting from this 

project has led to a signifi cant improvement in the sampling density, particularly in the Rocky Mountain Trench 

area (Figure 6).  However, there are still some broad areas in which there is little or no plot data, particularly in 

the southeastern corner of the province, the northern end of the NFR and the northern Arrow Lakes area.  In 

addition, numerous mountain tops throughout the NFR remain unsampled. 

The NFR contains 46 subzones.  When the current database of BEC plots is stratifi ed by subzone/variants, 

there is considerable variation in the concentration of plots (Table 4).  Low-elevation subzones that follow 

transportation corridors (e.g. IDF and PP subzones) are well sampled.  However these subzones represent only 

7% of the NFR landbase.  Alternatively, high-elevation subzones (ESSF woodland, ESSF parkland and AT) are 

poorly sampled but represent 23% of the NFR landbase.  

Figure 6.  The concentration of all NFR BEC plots, including those recently acquired in this project, 
by BGC subzone polygons.  The concentration of BEC plots in the Kamloops Forest Region are 
shown for comparative purposes.  
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BGC Zone BGC UNIT
Total 

Hectares

% of 

NFR

Number 

of Plots

Hectares/

plot

AT AT 671793 8.16% 173 3883

ESSF Forested 2625088 31.88% 2179 1205

ESSFdc 1 83473 1.01% 53 1575

ESSFdk* 543209 6.60% 408 1331

ESSFdk 1 270360 3.28% 282 959

ESSFdk 2 42806 0.52% 46 931

ESSFdm 1 152913 1.86% 78 1960

ESSFvc 290379 3.53% 171 1698

ESSFwc 1 195840 2.38% 346 566

ESSFwc 2 135562 1.65% 47 2884

ESSFwc 4 525973 6.39% 454 1159

ESSFwc 5 18363 0.22% 5 3673

ESSFwc 6 46811 0.57% 12 3901

ESSFwm 319400 3.88% 277 1153

ESSF Woodland 489146 6.88% 145 3385

 ESSFdcw 14409 0.18% 7 2058

ESSFdkw 255686 3.11% 89 2889

ESSFdmw 29189 0.35% 2 14594

ESSFvcw 85590 1.04% 18 4755

ESSFwcw 95707 1.16% 18 5317

ESSFwmw 8566 1.04% 11 779

ESSF Parkland 754525 9.16% 220 3437

ESSFdcp 104 0.00% 0 -

ESSFdkp 227238 2.76% 110 2075

ESSFdmp 8795 0.11% 2 4398

ESSFvcp 211817 2.57% 57 3716

ESSFwcp 216807 2.63% 30 7227

ESSFwmp 89763 1.09% 21 4274

ICH 2315350 28.12% 2860 810

ICH dm 168483 2.05% 70 2407

ICH dw 1 417634 5.07% 583 716

ICH dw 2 44269 0.54% 103 430

ICHmk 1 297457 3.61% 326 912

ICHmw 1 144237 1.75% 61 2365

ICHmw2 649313 7.89% 1121 579

ICHmw3 8651 0.11% 64 135

ICHmw4 47512 0.58% 19 2501

ICHvk1 171495 2.08% 103 1665

ICHwk1 319565 3.88% 400 799

ICHxw 46734 0.57% 10 4673

IDF 467568 5.68% 1099 425

IDFdm1 92572 1.12% 131 707

IDFdm2 294424 3.58% 722 408

IDFun 5252 0.06% 32 164

IDFxh4 41124 0.50% 125 329

IDFxk 34196 0.42% 89 384

MS 720828 8.75% 1030 700

MSdk 561130 6.82% 882 636

MSdm1 159699 1.94% 148 1079

PP 108219 1.31% 263 411

PPdh 1 13458 0.16% 32 421

Table 4.  The size and number of plots for each BGC subzone in the Nelson For-
est Region. 

* The ESSFdk has been divided and mapped as two variants, the ESSFdk1 and ESSFdk2.  
However, this has only been completed for about 30% of the subzone. Hence, a large 
number of plots can only be assigned to the ESSFdk subzone rather than one of the two 
variants that are also listed as separate entities above.
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The BEC plots belonging to each BGC subzone were overlaid on a subzone map (see Appendix B).  Three 

basic patterns emerged when these maps are visually assessed:

• a poor distribution of BEC plots because of too few plots to accurately characterize the range of 

conditions across the BGC subzone.

• a fair distribution of BEC plots because there are some large areas in the subzone where BEC plots are 

absent and

• a good distribution of BEC plots across the BGC subzone,

About half of the subzones have a poor distribution of BEC plots, 27% have a fair distribution of BEC plots and 22% of the 

subzones have a good distribution of BEC plots (Table 5).   Subzones with a good distribution of BEC plots are unlikely 

to require additional plot sampling unless otherwise indicated by the soil moisture regime gap analysis or identifi cation 

of major BGC mapping errors.  The ICHdw1 is an example of a subzone that has a good distribution of plots across the 

subzone and is unlikely to require the collection of fi eld data (Figure 7). Subzones with a fair distribution of BEC plots 

require, as a minimum, some fi eld checking to confi rm BGC mapping is correct and to ensure the full range of ecological 

conditions within a subzone are sampled.  Subzones with a poor distribution of BEC plots require intensive fi eld sampling 

to confi rm or revise subzone boundaries and to provide additional data to more accurately characterize the range of site 

series that occur within the subzone.  For example, the ESSFwc5 contains a total of fi ve BEC plots.  This is inadequate to 

ensure the subzone boundaries are correct.  Five plots are also insuffi cient to accurately describe the range of site series 

which occur within this subzone (Figure 8).

Spatial  

distribution of 

BEC samples

Number 

of BGC 

units

Percent 

of BGC 

units
BGC units

Good 10 22%

ESSFdk1, ESSFwc4, ICHdw1, 

ICHmw3, ICHvk1, ICHwk1, IDFdm2, 

IDFxk, MSdk and  PPdh2

Fair 12 27%

ESSFdk, ESSFdm1, ESSFwc1, 

ICHdm, ICHdw2, ICHmk1, ICHmw1, 

ICHmw2 IDFdm1, IDFxh4, MSdm1 

and PPdh1 

Poor 23 51%

AT, ESSFdc1, ESSFwc2, ESSFdk2, 

ESSFvc, ESSFwc5, ESSFwc6, 

ESSFwm, ESSFdcw, ESSFdkw, 

ESSFdmw, ESSFvcw, ESSFwcw, 

ESSFwmw,  ESSFdcp, ESSFwcp, 

ESSFvcp, ESSFdmp, ESSFdkp, 

ESSFwmp,  ICHmw4, ICHxw and 

IDFun

Table 5.  The ranking of NFR BGC subzones based on a visual assessment 
of the distribution of BEC plots within each subzone.
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ESSFwc5

ESSF

ICH

BEC Plot

Figure 8.  The distribution of BEC plots within the ESSF-
wc5.  Only fi ve plots occur in this subzone which is insuffi -
ciemt to assess the accuracy of the BGC subzone boundar-

AT

ESSF

MS

ICH

IDF

PP

ICHdw1

BEC Plot

Figure 7.  The distribution of BEC plots within the ICHdw1.  Note the plots 
are relatively well distributed throughout the subzone. 
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BEC Gap Analysis 

Revisions to BGC mapping and BEC classifi cation are almost completed for the KFR.   Available NFR BEC plots 

for those subzones that are shared with the KFR were used in the revised classifi cation.  This includes eighteen 

subzones plus the associated AT that are shared with the NFR. Documents summarizing the classifi cation 

results for nine of these BGC subzones are available in PDF format (Appendix C).  Documents for the remaining 

nine subzones will be completed during the 2004/05 fi scal year. Once completed, this will represent a signifi cant 

improvement in the BEC classifi cation of the NFR because it encompasses 19 of the 46 subzones that occur 

in the NFR and represents about 30% of the NFR landbase.  The number of new site series represented in 

the revised KFR classifi cation is signifi cantly greater than that represented by both the 1992 Nelson and the 

1990 Kamloops fi eld guides (Table 6). It should be noted that although the revised KFR classifi cation includes 

the addition of site series representing many non-forested ecosystems, including wetlands, avalanche tracks, 

grasslands, meadows, alpine.  There are also a greater number of forested site series in the KFR’s revised 

classifi caton. On average, there are 25.7 site series/subzone in the revised KFR classifi cation compared to only 

6.6 series/subzone in the 1992 NFR fi eld guide.  Hence, we now have a more comprehensive classifi cation for 

the ESSFdc1, ESSFwc1, ESSFwc2, ESSFwc4, ESSFwcw, ESSFvc, ESSFvcw, MSdm1,  ICHmw2, ICHmw3, 

ICHmk1, ICHwk1, ICHvk1, IDFdm1.  This result also indicates the 1990’s KFR and NFR classifi cation’s which 

focused on forested ecosystems, is seriously incomplete.  For every subzone there are likely at least twice as 

many site series as recognized in the 1990’s fi eld guides.

The objective of the BEC gap analysis is to determine how well the expanded database covers the range of 

ecological conditions encountered in the NFR, more specifi cally how well does sampling cover the variety of site 

series encountered in each NFR subzone.   Ideally this would be based on the site series that occur within the 

subzone but, the vast majority of plots that have been recently added to the NFR BEC database have not been 

assigned to a specifi c site series or do not represent a currently described site series.  To correct this problem, 

would required a detailed analysis, that utilizes all in the new, expanded NFR database, to develop a revised 

site series classifi cation for all subzones in the NFR. However, this task lies beyond the time and fi nancial 

limitations of the current fi scal year.  As a consequence, the soil moisture regime (SMR) recorded for each BEC 

plot was used as a surrogate for site series (Table 7).  We recognize this provides only a rough approximation 

of a site series gap analysis but it will provide a good indication of where there are sampling defi ciencies in the 

BEC classifi cation of each subzone.

With the increased number of BEC plots, there is an improved level of confi dence in the accuracy of the 

classifi cation results.  Provincially, the Ministry of Forests Regional Research Ecologists have determined that 

a minimum of fi ve plots are required to characterize a site series.  However, even 5-10 plots provides only a 

moderate level of confi dence in the accuracy of the classifi cation results.  Therefore, we have completed a 
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gap analysis in which the number of BEC plots recorded for each SMR have been assigned to one of four 

categories, noteably: 

• SMR with 0 plots were designated as not sampled, 

• SMR with 1-4 plots were designated as having inadequate sampling,

• SMR with 5-10 plots were designated as moderately well sampled and 

• SMR with >10 plots were designated as adequately sampled. 

1992 Database Results

The 1992 data that was used as a basis for the NFR fi eld guide shows signifi cant gaps in the number of plots 

assigned to many SMRs for each subzone (Table 8).  Only 96 plots are found in the thirteen alpine, parkland 

and woodland subzones.  Consequently, about half of the cells in the table for these subzones have no BEC 

plots.  

Totals Broad Ecosystem Categories for New KFR Guide

BGC Unit

1992 

NFR 

Guide

1990 

KFR 

Guide

New 

KFR 

Guide

Forests

Rock 

Outcrops 

& Talus

Grasslands Meadows
Avalanche 

Tracks
Wetlands

ESSFdc 1 7 7 21 12 2 7

ESSFvc 6 6 21 9 2 2 8

ICHmk 1 8 8 21 14 2 5

ICHmw2 9 9 39 10 4 1 24

ICHvk1 6 6 35 10 2 5 18

ICHwk1 8 8 32 10 2 2 18

IDFdm1 7 7 16 9 1 2 4

MSdm1 9 9 22 12 2 1 7

ESSFwc 1 5 -- 16 10 1 1 4

ESSFwc 4 8 --- 18 8 3 1 2 4

ESSFwc 2 --- 10 32 10 2 1 6 13

ICHmw3 --- 9 35 13 2 1 19

ESSFdk 7 -- --

Not Applicable

ESSFwm 4 -- --

ICH dw 4 -- --

ICHmw 1 7 -- --

IDFdm2 7 -- --

MSdk 7 -- --

PPdh 1 6 -- --

PPdh 2 4 -- --

119 308 Total

Table 6.  A comparison of the numbers of site series described for each BGC subzone in the NFR 
1992 fi eld guide, the KFR 1990 fi eld guide and the recently revised KFR classifi cation.  Although 
many of the new site series described in the revised KFR classifi cation include non-forested site 
series, a large number of additional forested site series have also been described. 
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Forested ESSF subzones show a greater number 

of plots particularly in circum-mesic classes (SM, 

M and SHG) but these same forested subzones 

generally lack plots in the wetter and drier 

classes.  This would include an absence of BEC 

plots, representing rock outcrops, talus slopes, 

wetlands, avalanche tracks, meadows and other 

non-forested ecosystems.  The ESSFwc5 and 

ESSFwc6 contained only two plots as these 

variants were not identifi ed in 1992.  

There are very few plots in the ICHdw2, ICHmw1, 

ICHmw4, ICHxw, IDFdm2n and IDFun.  Lower 

elevation subzones show slightly better results 

particularly for the ICH subzones.  However, many 

of the plots are located in circum-mesic sites and 

the wetter and drier extremes have also been 

poorly sampled or not sampled.   

Expanded Database Results

When all of the plots in the NFR BEC database 

are considered (as depicted on the right side of 

Table 8), there are signifi cant improvements in 

sampling the range of moisture regimes.  In 1992  

about 40% of the cells contained no BEC plots 

and only 16% of the cells had more than 10 plots. However,  in the expanded database over 40% of the cells 

now have an adequate number of plots and the proportion of cells with no plots has dropped to 21% (Table 9).  

We now have an adequate number of plots to characterize the  ESSFdcp, ESSFwcp, ESSFdcw, ESSFwcw, 

ESSFwc2, ESSFwc4, ICHmk1, ICHmw2, ICHmw3, ICHvk1, ICHwk1, and IDFdm1.  Many defi ciencies still 

remain at the extremes of the soil moisture gradient for other subzones. The number of plots still remains 

indadequate for most high-elevation subzones, in particular, the ESSFdmw, ESSFwmw, ESSFwmp, ESSFdmp, 

ESSFdkp and ESSFdcp.

Despite the fi ve-fold increase in the total number of plots, the bulk of these additional plots only increased the 

Soil Moisture Regime Classes 

0 VX Very Xeric
Water removed extremely rapidly in relation 
to supply; soil is moist for negligible time 

1 X Xeric

Water removed very rapidly in relation 
to supply; soil is moist for brief periods 
following precipitation

2 SX Subxeric

Water removed rapidly in relation to supply; 
soil is moist for short periods following 
precipitation

3 SM Submesic

Water removed readily in relation to supply; 
water available for moderately short 
periods following precipitation

4 M Mesic

Water removed somewhat slowly in relation 
to supply; soil may remain moist for a 
signifi cant, but sometimes short period of 
the year.  Available soil moisture refl ects 
climatic inputs

5 SHG Subhygric

Water removed slowly enough to keep soil 
wet for a signifi cant part of growing season; 
some temporary seepage and possibly 
mottling below 20 cm

6 HG Hygric

Water removed slowly enough to keep soil 
wet for most of growing season; permanent 
seepage and mottling; gleyed colours 
common

7 SHD Subhydric

Water removed slowly enough to keep 
water table at or near surface for most 
of year; gleyed mineral or organic soils; 
permanent seepage < 30 cm below surface

8 HD Hydric

Water removed so slowly that water table 
is at or above soil surface all year; gleyed 
mineral or organic soils

Table 7.  Soil moisture regime classes used in the gap 
analysis (from “Field Manual for Describing Ecosystems” 
(BC Environment, Lands and Parks and BC Ministry of 
Forests, 1998).
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Pre-1992 BEC Plots for the NFR All  BEC plots  for the NFR

BEC 

Subzone
VX X SX SM M SHG HG SHD HD VX X SX SM M SHG HG SHD HD

Alpine

AT 0 0 0 1 1 0 0 0 0 8 24 39 109 38 7 7 4 0

ESSF Parkland

ESSFdcp 0 0 0 0 0 0 0 0 0 3 3 3 6 7 4 0 2 0

ESSFdkp 0 1 1 1 1 0 0 0 0 1 4 15 43 29 3 1 1 0

ESSFdmp 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0

ESSFvcp 2 6 3 1 1 0 0 1 0 7 10 17 44 42 19 10 9 1

ESSFwcp 0 3 2 0 4 1 1 0 0 3 22 24 37 41 15 15 3 2

ESSFwmp 0 0 0 0 1 0 0 0 0 0 0 2 14 4 0 0 0 0

ESSF Woodland

ESSFdcw 0 2 2 3 0 2 1 2 0 2 9 8 17 16 10 14 12 3

ESSFdkw 0 0 1 0 1 0 0 0 0 0 3 15 23 26 6 1 1 0

ESSFdmw 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0

ESSFvcw 0 1 2 4 2 1 2 2 0 4 2 8 21 25 8 5 12 1

ESSFwcw 1 4 4 10 7 3 1 0 0 14 12 22 58 62 29 19 25 11

ESSFwmw 0 1 0 0 0 0 2 1 0 0 1 2 3 2 0 2 1 0

ESSF Forests

ESSFdc1 0 4 19 26 32 33 10 22 0 0 6 29 63 72 41 23 32 5

ESSFdk 0 0 2 2 8 3 2 1 0 0 0 33 247 88 8 5 2 0

ESSFdk 1 0 1 5 6 6 3 1 1 0 0 6 18 79 113 34 6 2 0

ESSFdk 2 0 2 1 3 0 2 0 1 0 0 2 5 12 14 3 4 2 1

ESSFdm 1 0 0 3 1 0 0 0 1 0 0 2 15 19 39 10 5 0 0

ESSFvc 4 8 15 22 12 15 12 7 0 15 9 27 89 55 36 28 19 2

ESSFwc1 3 0 6 7 15 13 6 7 0 3 5 36 106 118 56 9 8 1

ESSFwc2 0 8 7 31 41 33 10 7 0 9 14 22 76 110 65 31 49 19

ESSFwc4 3 2 20 29 25 22 10 6 0 14 16 81 162 146 59 31 27 5

ESSFwc5 0 0 0 0 0 0 0 0 0 0 0 0 2 3 0 0 0 0

ESSFwc 6 0 0 0 2 0 0 0 0 0 0 0 1 7 0 1 0 1 0

ESSFwm 0 2 2 11 11 6 5 1 0 0 5 20 57 84 19 10 1 0

MS

MS  dk 1 6 22 26 27 29 5 4 0 2 21 72 258 259 96 27 21 3

MSdm1 2 10 26 65 42 57 28 24 2 2 14 38 89 51 64 34 42 5

ICH

ICH dm 0 0 0 6 5 2 0 2 0 0 0 7 18 14 7 3 2 0

ICH dw 1 1 1 17 14 16 6 1 0 0 1 8 106 200 163 30 8 2 0

ICH dw 2 0 0 1 1 1 3 0 0 0 1 3 9 11 10 12 4 0 0

ICH mw 1 0 0 1 4 6 1 0 0 0 0 0 2 16 19 4 1 3 0

ICH mw 4 0 0 1 0 2 2 1 0 0 0 0 2 1 8 2 1 0 0

ICH xw 0 1 0 0 1 0 0 0 0 0 1 2 2 4 1 0 0 0

ICHmk 1 3 11 12 31 42 31 7 5 0 9 23 40 112 196 74 22 14 6

ICHmw 2 5 6 32 64 66 49 14 10 4 14 14 103 294 350 136 57 48 19

ICHmw 3 1 5 19 40 17 18 5 4 1 17 12 37 97 67 39 22 34 17

ICHvk 1 1 1 11 43 34 24 12 3 0 9 4 34 78 82 57 22 41 17

ICHwk 1 1 6 24 75 72 49 19 6 0 9 18 43 193 233 122 51 55 15

IDF

IDF dm 2 1 1 13 10 11 8 6 0 0 1 15 109 181 192 66 16 12 4

IDF dm 2n 0 0 0 0 1 0 0 0 0 0 0 0 4 9 6 1 5 7

IDF un 0 0 0 0 0 1 0 0 0 0 5 5 10 5 2 0 0 0

IDF xh 4 0 3 3 6 3 5 0 0 0 0 7 12 19 9 16 1 0 0

IDF xk 0 1 2 2 7 1 1 1 0 0 2 24 26 22 4 3 1 4

IDFdm1 6 16 27 51 30 27 9 2 0 6 20 36 70 40 33 11 6 3

PP

PP  dh 1 1 1 8 10 4 6 0 0 0 1 1 8 11 4 6 0 0 0

PP  dh 2 0 1 14 29 14 4 0 0 0 0 2 47 86 60 14 1 2 2

Table 8.  Gap analysis of Soil Moisture Regimes by BEC subzone.  The left side of the table shows the distribution 
of plots by SMR for BEC plots used in the 1992 BEC classifi cation.  The right side of the table shows the distribu-
tion of BEC plots by SMR for all BEC plots including those recently acquired for this project. 
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number of circum-mesic plots (Figure 9).  Many of 

these plots have been obtained from ecological 

mapping studies that tend to concentrate on the 

circum-mesic ecosystems which dominate the 

landscape.  However, these additional plots will 

help to:

• confi rm or revise the site series 

classifi cation for each subzone,

• better refl ect the range of ecological 

conditions encountered within each 

subzone resulting in improvements to the 

accuracy of the BEC classifi cation, 

• identify previously unrecognized non-

forested ecosystems and 

• help to confi rm and revise BGC subzone 

boundaries for the NFR.

Plan for Revising NFR BEC Classifi cation

Several steps have been identifi ed for completing 

BEC work for the NFR.  First is the need to secure 

funding and a time commitment by government 

staff.  The following sequence of events should 

then be followed:

• add to the database potential 

additional sources which include 

BGC units for sampling defi ciencies 

have been identifi ed in the SRM gap analysis

• review and revise BGC mapping to overcome mapping defi ciencies and inconsistencies.  Update 

the BGC designation for each plot in the database,

• complete an interim revised site series classifi cation for all subzones using the expanded NFR 

BEC database, 

• produce a sampling strategy that includes a list of subzones and site series/ moisture regime 

priorities.  Also note where additional sampling is not required.  

• as funding is made available annually, complete data collection, entry, analysis, correlation and 

preparation of fi eld guide materials for selected subzones.  Establish a web-site where revised 

fi eld guide materials can be accessed,

No. of Plots 1992 SMRs All SMRs

0 166 40% 86 21%

1-4 131 32% 95 23%

5-10 49 12% 61 15%

>10 68 16% 172 41%

Table 9.  Summary of the SMR gap analysis results.  The 
number and proportion of SMRs representing different 
intensities of BEC sampling are compared between the 
database comprising the 1992 BEC plots and that con-
taining all BEC plots. 

Figure 9.  A comparison of the total number of plots by SMR 
between the 1992 BEC database and that consisting of the 
recently expanded BEC database.
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• revise BGC mapping for areas annually sampled,

• complete a single fi eld guide covering the entire NFR and develop interpretative products,

• update the web-site and complete necessary training.

Funding Commitments

There is a need to secure a long-term funding commitment to complete the above priorities.   Without such 

a commitment, the work will be piecemeal and will likely never be completed for all BGC units in the NFR. 

To meet funding objectives, a public/private sector partnership will likely be required.  A comprehensive 

BEC classifi cation covering the entire NFR could be completed in a 3-4 year timeframe, but would require 

$200-300K per year and the full-time commitment and leadership one individual.  It is highly unlikely that 

this amount of money can be raised without developing a public/private partnership.  The forest industry and 

the BC Ministry of Forests have been the principle users and supporters of the BEC program in the past.  

During the current soft-wood trade war with the United States, forest company profi ts have dwindled, as 

have government programs that have traditionally supported inventory and mapping activities, such as BEC.   

Extending the timeframe beyond 3-4 years is not practical.   Several government agencies utilize BEC as 

a basis for implementing policy and completing planning activities, most notably MoF, MSRM, WALP.   The 

burden of supporting BEC should not fall on any one agency.  The southern interior Inter-agency Management 

Committee (IAMC) has supported the BEC initiative in the KFR and seems to recognize the value of BEC.  

Efforts should be made to secure their support to complete the BEC classifi cation in a manner which meets 

government objectives and priorities.

 Well-trained fi eld crews are required to complete the necessary sampling, and for the sake of safety and 

continuity, a minimum of 4 professionals must be hired for each fi eld season.  These same individuals are 

also best suited to complete data entry, analysis and report preparation.  They will have the fi eld knowledge 

required to complete a fi eld guide documenting their observations.  To be cost effective, effi cient and delivered 

in a timely manner, leadership and funding is required.  BEC classifi cation responsibilities have traditionally 

been led by the regional MoF research ecologist.  The knowledge and experience to complete revisions to 

the BEC classifi cation in the NFR requires a full-time commitment of a research ecologist.  Unfortunately, 

recent government cutbacks have reduced the MoF’s capacity, because the full-time position previously 

supporting BEC no longer resides in the NFR.  Staff from Kamloops and Williams Lake now have this added 

this responsibility.  Without funding to hire consultants and cover travel expenses, it could be decades before 

a comprehensive BEC classifi cation covering the entire NFR is complete.  Work on the BEC classifi cation 

provides participants with fundamental knowledge about the geographic area sampled.  This can contribute to 

developing interpretative guidelines and support consultative demands for resource management guidance.  

As a consequence, government should aim to hire a permanent employee, interested in a long-term career 

to lead this project.  MoF employees working on the BEC program during the past 25 years are now nearing 
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the end of their careers. This project provides an important opportunity to build on their knowledge and 

experience and will contribute to succession planning.

To achieve the above will require presentation of this reports fi ndings to public and private sector groups that 

will potentially form a partnerships aimed at completing a revised classifi cation and fi eld guide for the NFR.  A 

realistic budget and timeframe must be developed.  The benefi ts of completing the work and consequences 

on not following through should also be documented.  This may also include lobbying for a permanent 

research ecologist position to be located in the former NFR.  

Resolve NFR BEC Database Issues

A number of individuals that were identifi ed as potential sources of  have not delivered identifi ed data sets. 

Some of these agencies and private organisations require funding before they will supply the data. It should 

be noted that the costs of acquiring existing data is substantially lower than the costs associated with 

collecting new data.  Currently, the collection of BEC fi eld data is approximately $500 per plot. 

Efforts also need to focus on reviewing those sample plots that have been omitted from the BEC database 

because of minor defi ciencies and omissions.  Some of these plots may require only minor corrections or 

updates before they can be incorporated into the NFR BEC database.  For example, approximately 3,000 

plots from Parks Canada were not included because they lacked plot locations in a digital format.  However,  

plot locations have been marked on air photos and it is possible that these plot locations could be transferred 

to topographic or ortho-photo maps and digitized.  It is believed that a signifi cant number of these plots 

represent high-elevation areas where we currently have very little data.  Consequently, completing this task is 

a high priority.   

Resolve BGC Mapping Issues

Four years ago, a program was initiated to revise the BGC mapping for the NFR.  The focus was to refi ne 

the resolution of BGC mapping from a 1:250,000 to a 1:50,000 scale. However, this has led to a number of 

issues and mapping inconsistencies that need to be resolved.  Many of these inconsistencies are a product of 

changing provincially adopted mapping principles that have occurred since the revised mapping process was 

initiated.   Mapping considerations include:

• the large number of circum-mesic plots that have been added to the BEC database could provide 

an immediate means for checking the accuracy of BGC mapping in the NFR and assist in adjusting 

BGC boundaries to more accurately refl ect broad geographic patterns.  These BGC mapping revisions 

should proceed assignment of sample plots to BGC units prior to completing an interim revision of the 

site series classifi cation which is based upon the expanded NFR BEC database. 

• the AT zone has not been divided into subzones.  In addition, some ESSF parkland and associated 

adjacent AT have been mapped as composite map units.  This inconsistency could be readily overcome.  
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The AT could be geographically stratifi ed to follow patterns in the distribution of adjacent ESSF subzone/

variants.  This has been proposed as part of a province-wide stratifi cation of the AT zone.  This approach 

would lead to 4-5 distinct AT subzones in the NFR (Will MacKenzie, personal communication).

• Recently, there have been changes in the principles guiding provincial BGC mapping that has led to 

the recognition of a woodland subzone at the upper elevations of each ESSF subzone.  However, 

these changes have only been applied to those portions of the NFR in which the BGC mapping has 

been recently revised, as a consequenc:

- in some areas the ESSF woodland has been mapped as separate subzones (e.g. ESSFwcw, 

ESSFwcp, ESSFwc), 

- in some areas the woodland and parkland have been mapped as a composite map unit (e.g. 

ESSFwcu = ESSFwcw + ESSFwcp) and 

- in some areas the woodland has not been mapped separately from the forested ESSF and the 

ESSF parkland and AT have been mapped as a composite map unit (e.g. ATp). 

• Recent changes to the BGC classifi cation in the NFR has resulted in the division of some subzones 

into variants.  This includes the ESSFdk (ESSFdk1 and ESSFdk2), ICHdw (ICHdw1 and ICHdw2) 

and the IDFdm (IDFdm1 and IDFdm2).  These variants have been mapped in some forest districts 

where recent revisions of the BGC mapping have been completed, but, these changes have not been 

made in other Forest Districts.  A consequence of splitting these subzones into variants requires a 

complete review of all BEC plots in each of these subzones to determine which of the two variants 

they should be assigned.  This should be followed by revision of the site series classifi cation for these 

new variants.  Until this is done BEC users must default to the subzone classifi cation supplied in the 

1992 fi eld guide. 

Develop Interim Revised Site Series Classifi cation for NFR

The expanded BEC database should be used to produce an interim revised classifi cation for the NFR 

subzones.  This would come at a relatively low cost and provide a sound foundaton for completing a new 

gap analysis to guide future fi eld sampling efforts.  Priorities for revising the site series classifi cation should 

proceed in the following order:

• BGC units meeting criteria 2 and 3 that are most extensive and or have the highest anticipated resource 

management issues, 

• BGC units for which there is no site series classifi cation, 

• BGC units with the most complete SRM sampling coverage.
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If sampling of the NFR is to proceed immediately following this step then results should be made available 

electronically. However, if fi eld sampling is to be delayed then a decision to produce fi eld guide inserts 

following the 1992 fi eld guide format is desirable.  This would also require funding to publish the results.

For those subzones that are shared with the KFR, we need to fi eld check the 2004 revised classifi cation to 

ensure that it is applicable to the range of conditions encountered in the NFR.

Develop a Field Sampling Strategy

Although the SMR gap analysis has identifi ed where there are defi ciencies in the BEC classifi cation for the 

NFR, other factors need to be considered in setting priorities for future fi eld sampling efforts, including:

• whether or not the BGC subzone also occurs in the KFR and already has a recently revised BEC 

classifi cation,

• the distribution of BEC plots within a subzone 

• the intensity of resource management pressures across the subzone 

• the proportion of the landbase encompassed by the subzone.  

Plot Distribution by BGC Subzone

Historic BEC sampling has been highly variable throughout each subzone.  As pointed out earlier, the 

confi dence placed on any classifi cation is contingent upon how well it refl ects the variability encountered within 

each subzone.  Subzone have been grouped into three categories based in the extent and distribution of past 

sampling.  Those subzones classed as poorly sampled should obviously be considered to be a higher priority 

than those which are already considered to have good sample coverage.  

BEC Classifi cation Revisions in the KFR

Revisions to BGC mapping and BEC classifi cation are almost completed for the KFR.   Available NFR BEC plots for 

those subzones that are shared with the KFR were used in the revised classifi cation.  This includes eighteen subzones 

plus the associated AT that are shared with the NFR. Documents summarizing the classifi cation results for nine of these 

BGC subzones are available in PDF format (Appendix C).  Documents for the remaining nine subzones will be completed 

during the 2004/05 fi scal year. Once completed, this will represent a signifi cant improvement in the BEC classifi cation 

of the NFR because it encompasses 19 of the 46 subzones that occur in the NFR and represents about 30% of the 

NFR landbase.  The number of new site series represented in the revised KFR classifi cation is signifi cantly greater than 

that represented by both the 1992 Nelson and the 1990 Kamloops fi eld guides (Table X). It shopuld be noted that the 

revised KFR classifi cation includes the addition of site series representing many non-forested ecosystems, including 

wetlands, slide tracks, grasslands, alpine, there are also a greater number of forested site series. On average, there are 

24.9 site series/subzone in the revised KFR classifi cation compared to only 6.6 series/subzone in the 1992 NFR fi eld 

guide.  Hence, we now have a more comprehensive classifi cation for the ESSFdc1, ESSFwc1, ESSFwc2, ESSFwc4, 

ESSFwcw, ESSFvc, ESSFvcw, MSdm1,  ICHmw2, ICHmw3, ICHmk1, ICHwk1, ICHvk1, IDFdm1.
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Resource Management Pressures

In setting priorities for future sampling we have considered the extent to which each of the BGC subzones is 

subject to timber extraction pressures.  We have divided the subzones into three groups:

• subzones dominated by productive forests and are subjected to high timber extraction pressures.  

This includes subzones in the PP, IDF, ICH and MS zones, and forested subzones in the ESSF.

• subzones dominated by non-productive forests and are subjected to no or low timber extraction 

pressures.  This includes the ESSF woodland and parkland subzones.  Timber values are low and 

the costs and risks of successfully regenerating harvested sites is high.  Furthermore, the rough 

terrain and lengthy distances required to access these subzones add to the high costs associated 

with extracting timber from these subzones. 

• The alpine has no timber values, low resource values, major access problems and various 

environmental constraints.  Development pressures resource planning priorities are also generally 

low for the Alpine.

The Extent of each Subzone

Subzone which are most extensive should be considered as a high priority for sampling, although for small 

subzones the demand for information may be greater in response to biodiversity issues and the need to develop 

management strategies to accommodate these concerns.

Site Classifi cation and Field Guide Materials Already Exist

For subzones in which there already is a site classifi cation and the 1992 fi eld guide contains materials required 

to manage the landbase, the urgency for completing sampling is reduced.  Thus, everything else being equal, 

subzones lack a site classifi cation should be considered to be a higher priority.    

Field Sampling Priorities

Based on the criteria used to set sampling priorities, the table of soil moisture regimes was reorganized and subzones 

were given a priority rating ranging from very high to very low (Table 10).  Those subzones that are shared between 

the KFR and NFR are ranked very low.  The number of plots in most cells of the table fore these subzones is at least 

adequate.  However, most of the BEC plots that occur in the wettest and driest SMRs are derived from plots that 

have been sampled in the KFR and there may be undescribed ecosystems that are exclusive to the NFR that have 

not yet been recognized.  Furthermore, it has been assumed that the BGC mapping in the NFR is correct and the 

ecosystems are the same throughout the subzone for both forest regions.  We recommend these BGC subzones 

are not a priority for future BEC sampling. However, in the short-term, a small amount of effort should be dedicated 

to confi rming that the revised BEC classifi cation is valid for the NFR particularly for the wettest and driest moisture 

regimes that are based largely on plots sampled in the KFR.  In addition, geographic areas in the NFR where there is 

little or no sampling coverage should be checked to ensure the revised classifi cation is accurate for these areas.
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Table 10.  Ranking of the NFR BGC subzones for future BEC fi eld sampling. 

BEC 

Subzone
% of NFR VX X SX SM M SHG HG SHD HD

Samping 

Priority

ESSFwc 5 0.22% 0 0 0 2 3 0 0 0 0

ESSFwc 6 0.57% 0 0 1 7 0 1 0 1 0

ICH mw 4 0.58% 0 0 2 1 8 2 1 0 0

ICH xw 0.57% 0 1 2 2 4 1 0 0 0 very

ICH mw 1 1.75% 0 0 2 16 19 4 1 3 0 high

IDF dm 2n 0.50% 0 0 0 4 9 6 1 5 7

IDF un 0.06% 0 5 5 10 5 2 0 0 0

PP  dh 1 0.16% 1 1 8 11 4 6 0 0 0

ESSFdm 1 1.86% 1 2 15 19 39 10 5 0 0

IDF xk 0.42% 0 2 24 26 22 4 3 1 4

ESSFdk 2 0.52% 0 2 5 12 14 3 4 2 1

ICH dm 2.05% 0 0 7 18 14 7 3 2 0

ICH dw 2 0.54% 1 3 9 11 10 12 4 0 0 high

PP  dh 2 1.15% 0 2 47 86 60 14 1 2 2

IDF xh 4 0.50% 0 7 12 19 9 16 1 0 0

ESSFdk 6.60% 0 0 33 247 88 8 5 2 0

ESSFwm 3.88% 0 5 20 57 84 19 10 1 0

ICH dw 1 5.07% 1 8 106 200 163 30 8 2 0

ESSFdk 1 3.28% 0 6 18 79 113 34 6 2 0 low

MS  dk 6.81% 2 21 72 258 259 96 27 21 3

IDF dm 2 3.58% 1 15 109 181 192 66 16 12 4

ESSFdmp 0.11% 0 1 0 1 0 0 0 0 0

ESSFdmw 0.35% 0 0 0 0 1 0 0 0 0 mod

ESSFwmw 1.04% 0 1 2 3 2 0 2 1 0

ESSFwmp 1.09% 0 0 2 14 4 0 0 0 0

ESSFdkp 2.76% 1 4 15 43 29 3 1 1 0 low

ESSFdkw 3.11% 0 3 15 23 26 6 1 1 0

Alpine AT 8.16% 8 24 39 109 38 7 7 4 0 low

ESSFdc1 1.01% 0 6 29 63 72 41 23 32 5

ESSFvc 3.53% 15 9 27 89 55 36 28 19 2

ESSFwc1 2.38% 3 5 36 106 118 56 9 8 1

ESSFwc2 1.65% 9 14 22 76 110 65 31 49 19

ESSFwc 4 6.39% 14 16 81 162 146 59 31 27 5

ICHmk1 3.61% 9 23 40 112 196 74 22 14 6 very 

ICHmw2 7.89% 14 14 103 294 350 136 57 48 19 low

ICHmw3 0.11% 17 12 37 97 67 39 22 34 17

ICHvk1 2.08% 9 4 34 78 82 57 22 41 17

ICHwk1 3.88% 9 18 43 193 233 122 51 55 15

IDFdm1 1.12% 6 20 36 70 40 33 11 6 3

MSdm1 1.94% 2 14 38 89 51 64 34 42 5

ESSFdcp 0.00% 3 3 3 6 7 4 0 2 0

ESSFdcw 0.17% 2 9 8 17 16 10 14 12 3

ESSFvcp 1.04% 7 10 17 44 42 19 10 9 1 low

ESSFvcw 1.16% 4 2 8 21 25 8 5 12 1

ESSFwcp 2.63% 3 22 24 37 41 15 15 3 2

ESSFwcw 2.57% 14 12 22 58 62 29 19 25 11
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Woodland, Parkland and Alpine subzones that are common to both the NFR and KFR are ranked low.  Although 

some of these subzones have inadequate numbers of plots to accurately characterize some ecosystem 

conditions, human pressures on these subzones are low and do not have the resource extraction pressures 

found in most other forested subzones.  However, it must be noted that the bulk of the BEC plots for these 

subzones have been sampled in the KFR and some effort should be made to confi rm that the revised BEC 

classifi cation is accurate for these subzones in the NFR.

 

A number of forested subzones, including the ESSFwm, ICHdw1, ESSFdk1, MSdk and IDFdm2, have a good 

coverage of BEC sampling and only require minor additional fi eld sampling in the driest and wettest SMRs.  

These subzones have been rated low in terms of future BEC fi eld sampling.

A number of woodland and parkland subzones have been rated moderate.  Although they generally lack 

resource management confl icts, none of the SMRs have a suffi cient number of plots to accurately characterize 

the site series within these subzones.  Further fi eld sampling is required to ensure that the BEC classifi cation 

is accurate for these areas.

The ICHdw2, PPdh2, IDFxh4, ESSFdk, ESSFdk2, ICHdm and IDFxk are rated high.  Good plot coverage only 

exists for subxeric to subhygric moisture conditions.  Additional data is required to better characterize the drier 

and wetter portions of the SMR. These subzones are subject to intense resource management pressures.

Ten subzones are rated very high because adequate sampling, if it exists, is restricted to submesic and mesic 

conditions.  All of these subzones are restricted to the NFR and most are subject to high resource management 

pressures.  The ICHmw1 and ESSFdm1 are particularly signifi cant because they occupy a large portion of 

the landbase; generally four times the area of other subzones included in this group. Therefore, future fi eld 

sampling efforts should begin in these two subzones.

This would provide electronic access to information and links to relevant associated interpretative materials.  It 

would also provide users with access to future classifi cation revisions
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